General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 



NASA TECHNICAL 

MEMORANDUM 


NASA TM X-62, 461 


(O 

cm' 

(O 

>< 


K* 

< 

CO 

< 


TRANSONIC AERODYNAMIC CHARACTERISTICS OF A WING/BODY 
COMBINATION INCORPORATING JET FLAPS 


(!I&SA-TH-X-6246iy 

$ 6.00 


aRaNSOHlC AEBODYSAHIC 

rtlSarBOM COKBIHATIOS 
flaps (NASA) 137 p 


HC 
CSCL 


01A 


G3/02 


H76-26153 


Unclas 

42352 


John L. Holm berg 


Ames Research Center 
Moffett Field, California 94035 




A 

JUL 

RECOVEO 




NASA 

^ input BRM\*CA ^ 




September 1975 


2. Govurnmsnt Accession No. 


3. Recipient's Citeiog No. 


1 . Report No. 


NASA TM X-62,461 


4. Title and Subtitle 

5. Report Date 

September, 1975 

Transonic Aerodynamic Characteristics of a Wing/Body 
Combination Incorporating Jet Flaps 

6. Performing Organization Code 

7. Authorfsl 

John L. Holinberg 

8. Performing Organization Report No. 

A-6203 _ 


10. Work Unit No, 

9 Performing Organization Name and Address 

505-06-31 

linOA“Am6S KeScar Cn L6n'Cer 

Moffett Field, Ca. 94035 

11, Contract or Grant No. 


13. Type of Report and Petiod Covered 

12. Sponsoring Agency Name snd Address 

Technical Memorandum 


14. Sponsoring Agency Code 

15. Supplementary Notes 


16 Absttjcl 


A 0. 25-scale semispan wing/body model with two types of jet flaps pro- 
posed by Rockwell International was tested in the Ames 11- by 11 -Foot Tran- 
sonic Wind Tunnel. The objective of that testing was to measure the static 
aerodynamic forces and moments and wing pressure distributions on six con- 
figurations differentiated by wing camber, jet flap type, and jet flap angle. 
Maximum thrust coefficients were limited to 0.12. Angle of attack was varied 
from -4° to 15° for Mach numbers between 0,6 and 0.95 at a constant unit 
Reynolds number of 18.0 millicn/m {5.5 million/ft). 

Due to the limited scope of this test and in the absence of any rigorous 
analysis, no final conclusions should be drawn concerning the relative effec- 
tiveness of the two flap systems. More refined designs and considerably more 
testing will be required even to establish the practicability of the total- 
exhausting jet flap concept. 


17 Key Words (Suggested by AuthertsiJ 

18. Distribution Statement 

Wind Tunnel Test 


Semi span Model 

Jet Flap Configurations 

Unlimited 


STAR Category 02 


20. Security Ctassif4 (of this pag^jJ 21. No. of Pages 



t9. SMiifity Oassjf. (of Itiis repait> 

Unclassified 


'Far sale by the National Technical Information Service. Sprinsfield, Virginia 22151 


22. Price* 

A5.75 



















TABLE OF CONTENTS 


Page 

SUMMARY 1 

INTRODUCTION 1 

SYMBOLS 2 

TEST FACILITY 3 

MODEL DESCRIPTION 3 

TESTING AND DATA REDUCTION PROCEDURES 4 

RESULTS AND DISCUSSION 5 

CONCLUDING REMARKS 6 

TABLES 

1. CONFIGURATION DEFINITIONS 8 

2. WING STATIC PRESSURE ORIFICE LOCATIONS 9 

3. TEST CONDITIONS SUMMARY TO 

4. REFERENCE DIMENSIONS 11 

5. INDEX OF DATA FIGURES 12 

FIGURES 

1. DEFINITION OF AXIS SYSTEMS FOR A SEMISPAN MODEL 13 

2. MODEL INSTALLATION SCHEMATIC 14 

3. WING PLAN FORM DETAILS 15 

4. REPRESENTATIVE AIRFOIL SECTIONS 16 

5. COMPARISON OF TRAPPED FLOW AND ADEN FLAPS 17 

6. TUNNEL INSTALLATION - 3/4 FRONT VIEW 18 

lii 



TRANSONIC AERODYNAMIC CHARACTERISTICS OF A WING/BODY 
COMBINATION INCORPORATING JET FLAPS 
John L- Holmberg 
Ames Research Center 


SUMMARY 


A 0.25- scale semi span wing/body model with two types of jet flaps 
proposed by Rockwell International was tested In the Ames 11- by 11 -Foot 
Transonic Wind Tunnel. The objective of that testing was to measure the 
static aerodynamic forces and moments and v;ing pressure distributions on 
six configurations differentiated by wing camber, jet flap type, and jet 
flap angle. Maximum thrust coefficients were limited to 0.12. Angle of 
attack was varied from -4° to 15“ for Mach numbers between 0.6 and 0.95 
at a constant unit Reynolds number of 18.0 million/m (5.5 million/ft). 

Due to the limited scope of this test and in the absence of any 
rigorous analysis, no final conclusions should be drawn concerning the 
relative effectiveness of the tv;o flap systems. More refined designs and 
considerably more testing will be required even to establish the prac- 
ticability of the total -exhausting jet flap concept. 


INTRODUCTION 


One of the basic goals for the next generation of fighter aircraft 
is increased maneuverabil ity in the transonic flight regime. One approach 
to achieving this goal involves ducting the total engine exhaust out 
through the trailing edges of the wings, thereby providing both thrust 
and a jet flap effect to increase lift without incurring a large induced 
drag penalty. Rockwell International has proposed two methods for con- 
trolling the effective angle of total -exhausting jet flaps. The first 
method, the Trapped Flow (TF) flap, turns the exhaust flow by deflecting 
the whole internal duct/ external airfoil structure along the 62.5 percent 
chordline. The second method, the Augmented Deflected Exhaust Nozzle 
(ADEN) flap, keeps the entire internal duct in a fixed position; the upper 
surface of the airfoil section, being 5.5 percent longer in chord than the 
lower surface and hinged along the top edge of the duct exit, acts as a 
deflector plate to turn the emerging jet. Each of these total -exhausting 
jet flap systems is intended to be used with a variable leading-edge-camber 
airfoil. Both flap concepts were tested in the Ames 11- by 11 -Foot Tran- 
sonic Wind Tunnel, Presented herein are results from that investigation 
with minimal analysis. 



SYMBOLS 


Standard body and stability axis systems and sign conventions are 
shown in figure 1. All force and moment coefficients include thrust ef- 
fects . 


S.ymbol 

AE 

A(i) 

ALPHA 

B 

BETA 

C 

c 

CD 

CL 

CLM 

CONE 

CP 

CTG 

DELFI 

DELFM 

DELFO 

DELd 


Definition 
jet exit area 

base areas (i = 1 through 8) 
wing angle of attack, deg 
wing span 

angle of yaw (always 0 deg) 

local wing chord 

mean aerodynamic chord 

drag coefficient = drag corrected for base pressure/Q 
(S/2) 

lift coefficient = lift corrected for base pressure/Q 
(S/2) 

pitching moment coefficient = pitching moment about 
model station 1.4487 m (57.036 in) corrected for 
base pressure/QC (S/2) 

configuration number 

pressure coefficient (local pressure - PINF)/Q 
thrust coefficient = (FGST + (PO-PINF)AE)/Q (S/2) 
inboard jet flap angle, deg 
leading-edge flap angle, deg 
outboard conventional flap angle, deg 
effective jet angle, deg 
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Symbol 

FGSTLB 

FGSTNT 

MACH 

PINF 

PO 

Q 

m/I 

RN/M 

S 

X 

Y 


Definition 
static thrust, lb 
static thrust, N 
free-stream Mach number 
free-stream static pressure 

ambient pressure during static thrust calibration 
free- stream dynamic pressure 
free-stream unit Reynolds number, millions/ft 
free-stream unit Reynolds number, millions/m 
wing reference area 

distance along local chord from leading edge 
distance along span from fuselage centerline 

TEST FACILITY 


The Ames 11- by 11 -Foot Wind Tunnel is a closed-return, continuous- 
flow, variable-density tunnel with a flexible-wall nozzle. All four walls 
enclosing the test section are ventilated with porous slots of 5.6 percent 
open area ratio to permit operation over a Mach number range continuously 
variable from 0.4 to 1.4. During this test, however, the slots in the 
floor were covered with tape to form an image plane for the semispan model. 


MODEL DESCRIPTIOM 


The 0.25-scale left-hand wing and left fuselage half were mounted 
above a nonmetric spacer to raise the centerline of the model above the 
displacement thickness of the boundary layer on the tunnel floor (fig. 2). 
Both the TF flap and the ADEN flap extended over the inboard 50 percent 
of the exposed spanCfig. 3). A conventional flap on the cranked portion 
of the wing remained at zero deflection for all but one configuration. 

I he basic airfoil section had a maximum thickness to chord ratio of 8.5 
percent at the 20 percent chord position and a maximum camber of 2 per- 
cept at the 50 percent chord position; the inboard portion of the trail- 
ing edge was opened just enough to accommodate the jet flap ducts 
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(fig. 4). Full “Span, segmented leading-edge flaps were used to effect 
variable camber, and angle blocks were inserted between the wing and the 
TF or ADEN flaps to represent deflections about fixed hinge lines (ffg. 5). 
The specific combinations of leading-edge deflection, jet flap type, and 
jet flap angle associated with the six configurations tested are described 
in table 1. The locations of the 164 static pressure orifices positioned 
along chordlines at 4 span stations are indicated in table 2, 


TESTING AND DATA REDUCTION PROCEDURES 


The complete wing/body combination (figs. 6 and 7) was mounted on a 
five-component strain gage balance which was submerged beneath the floor 
of the test section. High pressure air simulating engine exhaust was sup- 
plied to the model through a piping system which bridged the balance 
(fig. 8). A complete balance calibration was performed in the tunnel at 
the beginning of the test with all of the high pressure fittings connected 
to account fully for the influence of the piping bridge on primary sensi- 
tivities and interactions between components. 


Before each configuration was tested, a static thrust calibration 
was performed with the tunnel off to evaluate the magnitude and direction 
of the jet flap thrust vector at blowing rates of up to 5 kg/s (11 Ib- 
mass/s). Flow rates were measured by a sonic nozzle flowmeter upstream of 
the balance assembly. During these calibration runs, flow inhibitor fences 
were positioned perpendicular to the wing just ahead of the jet flap to 
minimize induced flow and associated aerodynamic loads. 


Static force and moment data were recorded for each configuration at 
angles of attack from -4° to 15“ with Mach numbers in the range 0,6 to 
0.95 at a constant unit Reynolds number of 18.0 million/m (5.5 million/ft). 
Wing pressure distributions we^^e recorded at angles of attack of 0°, 4°, 

8“, 12®, and 15° for specific configuration number/Mach number combinations 
as shov;n in table 3. Natural boundary layer transition from laminar to 
turbulent conditions was permitted throughout the test. 


All force and moment coefficients presented in this report include 
the effects of jet flap thrust. Those coefficients are corrected for an 
effective base pressure which was determined in the following manner: 


Effective base pressure coefficient = (2/S)VcP(i) A(i) 


Jet Off: i = 1 through 8 


Jet On: i = 7, 8 


where i 1 through 6 denote the six cavities within the jet flap duct 
exit and i = 7, 8 denote base areas along the trailing edge of the wing 
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(table 4). Pitching moment coefficients are always referenced to model 
station 1.4487 m (57.036 in). 


RESULTS AND DISCUSSION 


A complete index of all data figures is included in table 5. However, 
several points concerning information presented in those figures warrant 
special comment. 

Rockwell International's method of supplying high pressure air to the 
model introduced two potential sources of inaccuracy into the measurement 
of forces and moments. Those sources were mechanical hysteresis in the 
joints at each end of the piping bridging the balance and thermal gradients 
in the balance due to the expansion of high pressure air into a plenum 
which was mounted directly to the top of that balance. Data recorded under 
identical test conditions before and after long series of blowing and non- 
blowing runs did show evidence of shifts in the zero-load reference out- 
put voltage levels of the strain gage bridges (fig. 9). Such zero shifts 
could have been attributable to either source. A special series of data 
points was generated to evaluate the maximum anticipated imprecisions re- 
sulting from zero shifts. With the wind tunnel not running, balance read- 
ings were recorded periodically during 10 min jet-on (maximum blowing 
rate)/jet-off cycles. Measured forces and moments were reduced to coef- 
ficient form based on an artifical Q of 47800 N/m^ [1000 Ib/ft^; see fig. 
10(a)]. A thermocouple mounted on the balance near the upper set of strain 
gages monitered changes in temperature during those same cycles [fig. 

10(bn. The results of that special series indicated that representative 
precisions of data presented in this report are CL + 0.012, CD + 0.0030, 
and CLM t 0.002. 

An effective jet angle DELJ was defined as a function of jet mass 
flow rate during the static thrust calibration of each configuration 
(fig, n). This angle was resolved from balance data as follows: 

DELJ = Arctan (normal force/axial force) 

Maximum axial forces recorded during the calibrations were approximately 
70 percent of balance capacity for that component. However, the corre- 
sponding normal forces were less than 3 percent of capacity. As a result, 
the accuracy of the determination of DELJ was quite poor. The simple geo- 
metric inboard jet flap angle DELFI was a more meaningful indicator of the 
probable jet angle. 

Several blowing and nonblowing runs were conducted at a unit Reynolds 
number of 13.1 mill ion/m (4.0 mill ion/ft). The changes noted between data 
recorded at the two Reynolds numbers were generally predictable. 
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Decreasing the Reynolds number increased drag, reduced the lift curve 
slope, and moved the center of pressure forward (fig. 12). 


The basic wing/bod.y/TF flap configurat'on (2) was stable at all con- 
ditions tested; maximum blowing rates increased its lift curve slope by 
roughly 10 percent (fig. 13). Drooping the leading edge of the wing 8® 
(configuration 3) delayed the onset of separation at higher angles of 
attack, moved the center of pressure aft, and increased the lift curve 
slope by 8 to 10 percent. Deflecting the TF flap and conventional out- 
board flap to 3.5® (configuration 4) increased CL uniformly by 0.07 over 
the ALPHA range studied and increased both stability and minimum drag. 

The basic ADEN flap configuration (5) had a slightly lower minimum 
drag than the corresponding TF flap configuration (3); however its CL at 
zero angle of attack and lift curve slope were lower, and it was less 
stable. The ADEN flap responded to blowing with a positive shift in CL 
but with little change in lift curve slope. The TF flap responded to 
blowing in just the opposite manner. Increasing ADEN flap deflections 
(configurations 6 and 7) without blowing shifted CL positively and moved 
the center of pressure aft. Maximum blowing rates increased lift incre- 
ments substantially beyond those attributable to nonblowing ADEN flap de- 
flections and/or direct thrust effects; this result was especially notice- 
able at lower Mach numbers (fig. 14). 

None of the configurations tested demonstrated any particular sensi- 
tivity of lateral center of pressure to blowing rate (figures demonstrating 
this fact were deemed too trivial for presentation). However, the other 
integrated aerodynamic characteristics previously discussed are reflected 
in the individual chord-wise pressure distributions recorded over both 
surfaces of the wing (fig. 15). 


CONCLUDING REf-IARKS 


Due to the limited scope of this test and in the absence of any rigor- 
ous analysis, no final conclusions should be drawn concerning the relative 
effectiveness of the TF and ADEN flap systems. More refined designs and 
considerably more testing will be required even to establish the practi- 
cability of the total -exhausting jet flap concept. However, some valuable 
lessons in blowing, semispan model testing techniques were learned. The 
most significant of those lessons v/as that vhe balance must be effectively 
insulated from the model whenever’ high pressure air is expanded to ambient 
conditions producing severe localized cooling. Based on the results of 
this and related tests, Ames has developed specialized servo-controlled 
heaters which maintain preset temperature differentials between the model, 
balance, and pressure lines. With these heaters thermally isolating the 
model from the balance and proper thermal compensation within the individ- 
ual balance bridges, simulations of jets at higher pressures with higher 
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mass flow rates will no longer compromise the accuracy of aerodynamic 
force measurements. 


Ames Research Center 

National Aeronautics and Space Administration 

Moffett Field, California 94035 August 21, 1975 


7 



TABLE 1 . - CONFIGURATION DEFINITIONS 


Configuration 

Flap 

DELFI, 

DELFO, 

DELFM 

number 

type 

deg 

deg 

deg 

2 

TF 

0 

0 

0 

3 

TF 

0 

0 

8 

4 

TF 

3.5 

3.5 

8 

5 

ADEN 

0 

0 

8 

6 

ADEN 

15 

0 

3 

7 

ADEN 

30 

0 

8 
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TABLE 2. - WING STATIC 



?ESSURE ORIFICE LOCATIONS 
-FM = 8°) 

Fractions of local chord length (X/C). 


Lower Surface 


.25 

.45 

.65 

.80 

.023 

.023 

.022 

b .022 

.046 

.046 

.044 

.044 

.069 

.068 

.067 

.066 

.092 

.091 

.089 

.088 

.185 

.182 

.178 

.176 

a .278 

a .274 

a .268 

a .269 

.353 

.362 

.377 

.384 

.445 

.454 

.466 

b .472 

.538 

.545 

.555 

.560 

.630 

.636 

.644 

.648 

.723 

.772 

.733 

.736 

.815 

.818 

.822 

.824 

.861 

.863 

.867 

.868 

,908 

.909 

,911 

.912 

.935 

.935 

.956 

.956 


a An orifice not on configuration 2 . 
b An orifice plugged throughout the test, 
c An orifice on the ADEN flap only. 



TABLE 3. - TEST COMDITIONS SUMMARY^ 


CONF 

ALPHA 

CTG 

RN/L 





MACH NUMBER 








0 

0.6 

0.7 

0.8 

0.875 

0,9 

0.925 

0,95 

2 

0 

V 

0 

F 








2 

A 

0 

5.5 


F 

F,P 

F 

F 

F,P 

F 

F,P 

2 

A 

.04 

5.5 






F 



2 

A 

.08 

5.5 






F 



2 

A 

.12 

5.5 



F,P 

F 


F,P 


F,P 

3 

A 

0 

5.5 



F,P 

F 


F,P 


F,P 

3 

A 

.12 

5.5 



F 

F 


F 


F 

4 

0 

V 

0 

F 








4 

A 

0 

5.5 


F 

F,P 

F 

F 

F,P 


F,P 

4 

A 

.04 

5.5 






F 



4 

A 

,08 

5.5 






F 



4 

A 

,12 

5.5 



F,P 

F 


F,P 


F,P 

4 

A 

0 

4.0 



F 



F 



4 

A 

.12 

4.0 



F 



F 



5 

0 

V 

0 

F 








5 

A 

0 

5.5 


' 

F 



F,P 


F 

5 

A 

,04 

5.5 



F 



F,P* 


F 

5 

A 

.08 

5.5 



F 



F,P* 


F 

5 

A 

.12 

5.5 



F 



F,P 


F 

6 

0 

V 

0 \ 

F 








6 

A 

0 

5.5 



F 



F,P 


F 

6 

A 

.04 

5.5 



F 



F,P* 



6 

A 

.08 

5.5 



F 



F,P* 



6 

A 

,12 

5.5 



F 



F,P 


F 

7 

0 

V 

0 

F 








7 

A 

0 

5.5 



F 



F,P 



7 

A 

.04 

5.5 



F 






7 

A 

.08 

5.5 



F 



F,P* 



7 

A 

.12 

5.5 



F 



F,P 




^Schedules; F = Force data. 

A - “4,-3,-2,-1,0^1,2,3,4,5,6,7,8,10,12,14*15,0 deg, P = Pressure distributions at 0,4,8,12,15 deg. 
V = Static thrust calibration, 0<CTG<0.12. P*= Pressure distributions at 4 deg. only. 



TABLE 4. - REFERENCE DIMENSIONS 

Base area Configurations 2-4 Configurations 5-7 


A(l) 

0.000953 

■ (0.01026 fr) 

0,001131 m'^ 

(0.01218 ft^) 

A{2) 

0.000848 

(0.00912) 

0.000864 

(0.00930) 

A(3) 

0.000772 

(0.00831) 

0.000795 

(0.00856) 

A(4) 

0.000709 

(0.00763) 

0.000719 

(0.00774) 

A{5) 

0.000620 

(0.00668) 

0.000632 

(0.00680) 

A(6) 

0.000578 

(0.00621) 

0.000696 

(0.00749) 

A(7) 

0.000185 

(0.00200) 

0 

(0) 

A(8) 

0.000084 

(0.00090) 

0 

(0) 

AE 

0.003942 

(0.04243) 

0.004066 

(0.04376) 

Ming 

span = 1.3737 m (4.5069 ft) 



Mean 

aerodynamic chord = 

0.5920 m (1,9421 

ft) 



Wing reference area = 0.7548 (8.125 ft^) 


n 


TABLE 5. - INDEX OF DATA FIGURES 


Figure 

Caption 

Page 

9 

Repeatability evaluation. 

21 

10{a) 

Effects of jet-on jet-off cycling on wind-off 
balance zeros. 

25 

10(b) 

Balance temperature at upper gages during jet 
cycling. 

26 

11 

Static thrust calibration. 

27 

12 

Reynolds number sensitivity. 

32 

13 

Effects of blowing. 

40 

14 

Flap effects. 

74 

15 

Pressure distributions. 

86 
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Positive directions of coefficients 
and angle of attack are indicated 
"by arrows 


Figure 1. - Definition of axis systems for a semispan model. 
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Figure 2. - Model installation schematic. 
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Figure 5. - Comparison of Trapped Flow and ADEN flaps. 
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Figure 10. - Concluded. 
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DMA SET SYK8CR- C&NF IGURATICff'i CSSCRIPT16N RN/L 

CRAT015] Q CCai^IGURATlON 4 CL DES16N«0.S <t.O 

tRATOO) □ configuration 4 CL DESIGN=0,5 5.9 



FIG. 12 REYNOLDS NUHBEk SENSITIVITY WITH JEI 

CA3MACH = .70 


c 



ON 



LIFT COEFFICIENT, CL 


DATA SET SVt'tBCL C&\ElGii^TlCN DESCRIPTION 
(RATOISI Q CONTI ©NATION 4 CL DES16N-0.5 

[RATO! 3) □ CONTI©i?ATlC3N 4 CL DESIGN'D .5 


RN/L CTG 
4.00D .120 

5.500 .120 



FIG. 12 REYNOLDS NUMBER SENSITIVITY WITH JET ON 

CADMACH = .70 PAGE 37 


DATA SET SYt-BOL CCNF I SURAT 1 ON DESCRIPTION 

tRATOlS) Q CDNFI6URATIDN 4. CL D£StEN-0.5 

[RATQ131 □ CONFIGURATIONS CL DESIGN-D.S 


RN/L CTG 
4.000 .120 

5.500 .120 



FIG. 12 REYNOLDS NUMBER SENSITIVITY WITH JET ON 


CB3MACH = .30 
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LIFT COEFFICIENT, CL 


DATA SET SYMBOL CCNF ! GUSAT ! ON DESCRIPTION 


RN/L CTG 


(RATOiS) n 
(RATOS 3) O 


CONFIGURATION 4 
CONFIGURATION 4 


CL KSIGN-0.5 
CL DESIGN-0.5 


4.000 .120 

S.SOO .120 



FIG. 12 REYNOLDS NUMBER SENSITIVITY WITH JET ON 

CB)MACH = .90 PAGE 39 
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ALPHA 


FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 

CA3MACH = .70 



2 


ai] 



DATA SET STM30'. CQ'-f IQU'^AT ION DESCRJPTiQN 


RN/L CTG 


(RATTXI3) Q CONriGURATlON 2 CL DESIGN-0. 2 
(RATG06! O CONTIGURATtON 2 CL DES!GN=0.2 


5.500 .000 

5.500 ,120 



FIG. 13 EFFECTS GF BLOWING ON CONFIGURATION 2 

CADMACH = .70 


PAGE 


41 




data set SYMBC?„ 

ELiNElijURAr ION 

DESCRIRilON 

RN/l 

CTG 

[ RAT003 ) C 

CONE (DURATION 2 

CL DESlGN-0.2 

5.500 

.000 

t RATOD-i ) □ 

CONEtGURATJCN 2 

CL CESIGN-0,2 

5.500 

.040 

( RAT005 ] O 

CONFIGURATION 2 

Cl designed. 2 

5.500 

.080 

( RATODS ] A 

CONFIGURAT’ON 2 

CL DESIGN=0.2 

5.500 

. 120 



FIG, 13 EFFECTS OF BLOWING ON CONFIGURATION 2 

CA3MACH = .90 PAGE 43 



DATA SET SYMBOL CDNr ! GuRAT J ON DESCRIPTION 

[RAT003J Q CDNFIGuRATiew 2 CL DESIGN-D.2 

ERATOCBJ □ CDNFJ6URAT10N 2 CL DESIGN-0.2 



FIG. 13 EFFECTS 0F BLOWING ON CONFIGURATIOI 

CA)MACH = .95 


.500 

.500 


[iTmi 


— g— 


r 
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LIFT COEFFICIENT, CL 



data SET SYMBOu IGURAT ION OESCRIPT IDN RN/L 

ERAT007) n ra'FJGuRATlQN 3 UEaDJNG EDGE CAMBERED 5.5QC 

[RATrx®} □ !. FIGURATION 3 LEADING EDGE CAMBERED 5.50C 



-5 0 5 10 15 


ALPHA 

FIG. 13 EFFECTS 0F BLOWING QN CONFIGURATION 

CAJMACH = .70 




LIFT COEFFICIENT. CL 


D^TA SET SYMPW. COH!" IWURATICN DcSCRlPTiON F!NA CTG 

tRATOO?) Q Ca-'inOURATiaN 3 LEADING EDGE CAHBEf^D 5.500 .000 

tRATDOB) □ C5M“^iGU?ATIDN 3 LEADING EDGE CAM3ERED 5.500 .120 



FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 3 

CAIMACH ^ .70 PAGE 47 


DATA SET SYMBOL CONF I BuRAT I CW DEa:R 1 PT 1 ON RN/L 

(RAT0071 Q CONF !GIJ?AT1CIN 3 L£A01N6 EDGE CAM8ERE0 5.5 

{RATOOSJ O CONFIGURATION 3 LEADING EDGE CAM8EREO ri,5 



FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 

CB3MACH = .90 
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LIFT COEFFICIENT, CL 


DATA SET SYKBGL j eu?AT 1 CM DESCRIPTION 

[RATOQ7J n CCNEIGLKATION 3 LEAD IN'S EDGE CAMBERED 

[RATOOSl □ CCMPiGURATICN 3 LEADING EDGE CAKBEREO 


RM/L CTG 

5.500 , 000 

5.500 .120 



FIG. 13 EFFECTS GF BLOl^ING ON CONFIGURATION 3 


CB3MACH = .90 
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data SFT SyJiBDL CONFtaiRATION DESCftJPTIOr'i RN/ 
CRAT007) D CONFrGuRATlON 3: LEADING EDGE CAMBERED 5, 
[RAT008] □ CONFIGURATION 3 LEADING EDGE CAMBERED 5. 



ALPHA 

FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 

CC3MACH = 


.95 




LIFT COEFFICIENT. CL 


DMA SET SYfW- C5NFIGU-r?AT!0N DESCRIPTICSN RN/L CTG 

tRATOn?J Q CDNFieURMlQN 3 LEADING EDGE CAMBERED 5,5DQ .ODD 

^RA■;ODBl □ COKFlGURATtOM 3 LEADING EDGE CAMBERED 5.500 ,120 



FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 3 

CC3MACH = .95 


PAM SET SYMSOL CONr ISURATJON DESCRIPTION 
IRATOIOJ Q COf^ieURATION 4 Cl. DESIGN-0. 5 

fRATOlS) □ CONFIGURATION 4 CL DESIGN-Q.5 


RN/ 

5,' 

S.' 



FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 

CADMACH = .70 






LIFT COEFFICIENT. CL 


DATA SET SVMBCL CC5N'F | CURAT 1 ON DESCR 1 PT I ON 


RN/L CTG 


(RATQIO) Q 
tRAT013) □ 


COSiFlGURATION 4 
CDNPiGURATiON 4 


CL DEStGN-0.5 
CL DCSSGN^O.S 


5. SOD .000 

5.500 .120 



FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 4 

C A] MACH = .70 
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LIFT COEFFICIENT. CL 


data set SVH0OL 

CONFIGURATION DESCRIPTION 

RN/L 

CTG 

(RATOlO) Q 

COTf IGURATION 4 

CL OESIGN-0.5 

5.500 

.000 

( RATOI 1 ) □ 

CONFIGURATION 4 

CL DESlGN-0.5 

5.500 

.040 

tRATOI2) O 

CONFIGURATION 4 

CL DESIGN-0. 5 

5.500 

.080 

IRAT013) A 

CONFIGURATION 4 

CL DESIGN-0.5 

5.500 

.120 



FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 4 

CAIMACH = .90 PAGE 55 


DAT^ SET SYMBOL CONFIGURAT ION DESCRIPTION RN/L CTG 

fRATOlO) Q CONFIGURATION 4 CL OESIGN-0.5 5.500 .000 

(RAT013) □ CONFIGURATION 4 CL DESIGN-0. 5 5.500 .120 



FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 4 

CA3MACH = .95 
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LIFT COEFFICIENT, CL 


Data set symbol CC5NT1 duration DESCRIPTION 


RN/L CTG 


(KATOlO) Q CONFIGURATIONS CLDESIDN-0.5 

(RATOI3) □ CONTIGURA'^ION S CL OESIG.N-0.5 


5.500 .000 

5.500 .120 



DRAG COEFFICIENT. CD 

FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 4 
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DATA SET SYMBOL COT^ IGURAT ION DESCRIF-T'ON RN/L 

(RAT0I7) Q CONFIGURATION 5 ADEN FLAP CElFI-0 5.500 

IRAT0I8) U CONFIGURATIONS ADEN FLAP DElFI-0 5.500 

IRAT0I3J O CONFIGURATIONS ADEN FLAP DELFI-0 5.500 

[RAT020J A CONFIGURATION 5 ADEN FLAP DELFI-0 5.500 



ALPHA 

FIG. 13 EFFECTS OE BLOWING ON CONEIGURATION 5 

(ADMACH = .70 



LIFT COEFFICIENT, CL 


data set SYMBa CO'f IGURATtON DESCRIPTION RN/L CTG 


(RAT0I7) r 

D CCTFIGURATlOrj 

5 

ADEN FLAP 

DElF I -0 

5.500 

.000 

IRATD18I r 

1 CONFIGURATION 

5 

ADEN FLAP 

OELFl-0 

5.500 

.040 

(RAT0I9) C 

} CONFIGURATION 

5 

ADEN FLAP 

DELF I -0 

5.500 

.080 

1 RAT020 ) C 

i CC3NF IGURATION 

5 

ADEN flap 

DELF 1 -0 

5.500 

.120 


1 . 


1 . 


1 . 


FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 5 

CAJMACH = .70 PAGE 59 



D^.TA set STt^Ou corf 1 DURATION OESCRITTION RN/L 


IRAT017) r 

) COff IGURaTIOm 

5 

ADEN 

FLAP 

OELF 1 -0 

5,500 

tRATOiei L 

1 carf iOjRATION 

5 

ADEN 

FLAP 

OELFI-0 

5.500 

(RAT0I9) C 

> COff IGuRATlOrW 

5 

ADEN 

Flap 

OELF 1-0 

5.500 

( RAT020 ) 1 

i CONTIGURATION 

5 

ADEN 

flap 

DELF I -0 

5.500 



FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 5 

[BJMACH = .90 


DATA SET Sr^e!X C(>sF IGi.lPf AT ION DESCRIPTION Fff,;/L CTG 


I RAT017 ) 

P 

CONFIGURATION 

5 

ADEN FLAP 

delfi-0 

5.500 

.000 

1 RAT0I8 ) 

CC^^IGURATICJn 

5 

ADEN flap 

DELF 1 -0 

5.500 

.040 

( RAT0I9 ) 

O 

configuration 

5 

ADEN flap 

DELFI-O 

5.500 

.080 

( RAT020 ) 

A 

COM^ 1 GURAT I ON 

5 

ADEN flap 

CELF I -0 

5.500 

.120 



FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 5 

CB3MACH = .90 





data CCT SrMOCX COff ICURATICyj DESCRIPTION 
(RAT017) Q CONFIGURATIONS ADEN FLAP OELFI-0 

IRATO10) □ COr^f IGURATION b ADEN FLAP DELFI-0 

IRAT019) O CONFIGURATIONS ADFN FLAP DELFI-0 

(RAT020) A CONFIGURATIONS ADEN FLAP DELFI-0 


RfJ/;. 

S.SOG 

5.500 

5.500 

5.500 


m 




•iSI 


m 


111 


1 


Ini 


5 

ALPHA 


FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 5 


(C)MACH = .95 


fVtl 




LIFT COEFFICIENT, CL 


DATA SET SYFBOL 

CONFIGURATION DESCRIPTION 


RN/L 

CTG 

IRATD17) n 

CONFIGURATION 5 

ADEN FLAP 

DELFI-0 

5.500 

.000 

[RATQI8) n 

CONFIGURATION 5 

ADEN FLAP 

DELFI-0 

5.500 

.040 

(RAT0I9) O 

CONFIGURATION 5 

ADEN FLAP 

OELFI-0 

5.500 

.080 

[ RAT020 ) A 

CONFIGURATION 5 

ADEN FLAP 

OELF 1 -0 

5.500 

.120 



FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 5 
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DATA SET Srf«5L 
( RAT022 ) Q 
( RAT023 ) □ 

I RAT024 ) Q 
C RAT02S ) A 


COW^IGURATION DESCRIPTION 
COr^ltajRATION £ ADEN FLAP DELF.-I5 

CQKFIGURATION 6 ADEN FLAP DELFJ-15 

CC3NF I DURATION 6 ADEN FLAP DELFi-15 

CC^f IGURATION S ADEN FLAP DELFI-16 


RN/L 
5. SOD 
5. SOD 
5.500 
5.50C 




-5 0 5 10 15 

ALPHA 

FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION G 

CADMACH = .70 





LIFT COEFFICIENT, CL 


DATA SET sy^©a. 

CONFIGURATION 

DESCRIPTION 


RN/L 

CTG 

( RATQ22 ) Q 

CONFIGURATION 6 

ADEN flap 

0ELFI-I5 

5.500 

.000 

( RAT023 ) Q 

CONFIGURATICJN S 

ADEN flap 

DELFI-IS 

5.500 

.040 

f RAT024 J O 

CONFIGURATION 6 

ADEN flap 

DELFI-15 

5.500 

.080 

( RAT02S ) A 

CaNFIGlffJATlQN 6 

ADEN flap 

DELFI-15 

5.500 

.120 



DRAG COEFFICIENT. CD 


FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 6 

CAIMACH = ,70 65 





LIFT COEFFICIENT. CL 


DATA SET SYMBOL 

IGLRATION DESCRIPTION 


RN/L 

CT6 

t RAT022 ) Q 

CONFIGURATION S 

configuration g 

ADEN FLAP 

DELFI-15 

5.500 

.000 

t RAT023 ) □ 

ADEN flap 

0ELFI-I5 

5.500 

.040 

( RAT024 ) O 

CONFIGURATION G 

ADEN FLAP 

OELFI-15 

5.500 

.080 

( RAT025 ) A 

CONFIGURATION G 

ADEN flap 

OELFI-15 

5.500 

.120 



FIG. !3 EFFECTS OF BLOWING ON CONFIGURATION 6 

CBJMACH = .90 PAGE G7 




DATA SET SYhBOL CCM^ I GURAT I ON DESCRIPTION RN/L 

[RAT022J Q COhF I DURATION 6 ADEN FLAP DEl.FI-15 5.50 

(RAT025) U CONFIGURATIONS ADEN FLAP DELFl-15 5.50 



FIG. 13 EFFECTS OF BLOVING ON CONFIGURATION 6 

CA)MACH = .95 




LIFT COEFFICIENT. CL 


DATA SET SYMBOL COFIGURATION DESCRIPTION RN/L 
IRAT022J Q CONFIGURATIONS ADEN FLAP OELFI-15 5.51 
tRAT025) □ CONFIGURATIONS ADEN FLAP DELFI-IS 5.5< 



-.10 -.05 0 .05 .10 

DRAG COEFFIC 


FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 

CADMACH = .95 
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LIFT COEFFICIENT, CL 




DATA SET SYheOU CtTFIGURATION DESCRIPTJC3N RN/L 


( RAT027 ) C 

^ COhFIGURATJON 7 

ADEN 

FLAP 

DELR-30 

5.5a 

[ RATO20 ) L 

J COKFIGtKATlON 7 

ADEN 

FLAP 

DELFI-30 

5.5a 

[ RAT029 ) t 

> CC>fiaPAT|ON 7 

ADEN FLAP 

□ELF 1-30 

5.5a 

( RAT030 ) 1 

i Ct>FlGURATION 7 

ADEN 

FLAP 

DELFI-30 

5.5a 



FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 7 

CB)MACH = .90 





LIFT COEFFICIENT. CL 


DATA SET SYMBOL 

CONFIGURATION 

DESCRIPTION 


RN/L 

CTG 

( RAT027 ) □ 

COt^l DURATION 

7 

ADEN FLAP 

DELFI-30 

5.500 

.000 

( RAT028 ) □ 

CONFIGURATION 

7 

ADEN flap 

DELFI-X) 

5.500 

.040 

{ RAT029 ) O 

COM^IGURATION 

7 

ADEN FLAP 

DELFI-30 

5.500 

.080 

( RAT030 ) A 

CO^F■|GURATION 

7 

ADEN FLAP 

DELFI-30 

5.500 

.120 



FIG. 13 EFFECTS OF BLOWING ON CONFIGURATION 7 
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DATA SET SYMBOL COTtf’IGLRATiON DESCRIPTION 
(RAT007) Q COKF I DURATION 3 LEADING EDGE CA^eERED 

(RAT0I7) □ Ca^FlGURAT:JN 5 ADEN FLAP DElFI-0 

(RAT022J Q CONFIGURATIONS ADEN FLAP DELFI-15 

IRAT027) A COfFIGLFATION 7 ADEN FLAP DElFI-30 



ALPHA 

FIG. 14 FLAP EFFECTS WITH NO BLOWING 

(A)MACH = .70 


LIFT COEFFICIENT. CL 



DATA SET SYl-BtX. C0M^IC5LffATiaN DESCR1PT1C3N 
(RAT007} Q COKFIGURATION 3 LEADING EDGE CAhCEREO 

(RAT0I7) □ COtf IGLRATION 5 ADEN FLAP CELFI-0 

IRAT0221 Q COFIGURATION 6 ADEN FLAP DELFI-15 

IRAT027) A COfFIGlPATION 7 ADEN FLAP DELFI-X 



ALPHA 


FIG. 14 FLAP EFFECTS WITH NO BLOWING 

CB)MACH = .90 



LIFT COEFFICIENT. CL 


DATA SET SYMBOL CCN^ lOjRAT ION DESCRIPTION RN/L CTG 


tRAT007 1 C 

3 CO^F!GURATlaN 

3 

leading edge capered 

5.500 

.000 

(RAT0I7T L 

J CONFIGURATION 

5 

ADEN FLAP 

DELFI-0 

5.500 

.000 

( RAT022 1 < 

> COt^lGURATltJ^ 

6 

ADEN FLAP 

DELFI-15 

5.500 

.000 

( RAT027 ) Z 

CONFIGURATION 

7 

ADEN flap 

DELFI-30 

5.500 

.000 



DRAG COEFFICIENT. CD 

FIG. 14 FLAP EFFECTS WITH NO BLOWING 
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C3ATA SET SYfCOL Ct3f^ IGURAT ION DESCRIPTION 
(RAT0O71 Q CCTFieLRATI»g 3 LEADING EDGE CAMBERED 

(RAT017) □ COM^IGURATION 5 ADEN FLAP DELFI-0 

(RAT0?2) Q CONFIGURATION 6 ADEN FLAP DELFI-15 



ALPHA 

FIG. 14 FLAP EFFECTS WITH NO BLOWING 

CAJMACH = .95 


LIFT COEFFICIENT, CL 


t RATCXT7 ) Q 
tRAT017J □ 

rRAro22) O 


COFIGURATM3N 3 
CONFIGURATION 5 
CONFIGURATION E 


LEADING EDGE CANGEREO 
ADEN FLAP OELFI-O 
ADEN FLAP OELFI-15 


5. SOD .ODD 
5.5CJ -OOO 
5.50D .ODD 



FIG. M FLAP EFFECTS WITH NO BLOWING 

(A)MACH = .95 
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DATA SET SYMBC5L CC»^IGURAT tON OESCRIPTJC3N 
(RATP08) Q COFIGURATIC3N 3 LEADING EDGE CAMBERED 

(RAT020) □ C0AFIGURATIC3N 5 ADEN FLAP DELFl-0 

(RAT025J O CONFIGURATIONS ADEN FLAP DELFl-15 

(RAT030) A CONFIGURATION 7 ADEN FLAP DELFI-30 



ALPHA 

FIG. 14 FLAP EFFECTS WITH MAXIMUM BLOWING 






LIFT COEFFICIENT. CL 


a*TA SE"T SVt«3L 

COKFIOJ^ATION DESCRIPTION 


RN/L 

CTG 

( RATOO0 ) Q 

CONFIGURATION 3 

LEADING EDGE CA^eERED 

5.500 

.120 

( RATQ20 ) U 

CONFIGURATION 5 

ADEN FLAP 

DELFI-0 

5.500 

.120 

t RAT025 ) Q 

CONFIGURATION 6 

ADEN flap 

DELFI-IS 

5.500 

.120 

1 RAT030 ) A 

CONFIGURATION 7 

ADEN flap 

DELFI-30 

5.500 

.120 



FIG. 14 FLAP EFFECTS WITH MAXIMUM BLOWING 
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DATA SET SYf«X. CCrriGURATION DESCRfPTICN 
(RATOOe) Q CCN»"IGURAT10N 3 leading edge CAM3EREO 

(RAT020) n CONFIGURATIONS ADEN FLAP DELFI-0 

(RAT025) Q CONFIGURATIONS ADEN FLAP DELFI-15 

(RAT030I A CCIF'lGtPATIOJ 7 ADEN FLAP DELFI-30 



ALPHA 

FIG. 14 FLAP EFFECTS WITH MAXIMUM BLOWING 

CB3MACH = .90 




LIFT COEFFICIENT, CL 


DATA SET SV»«OL 

C(>FIGLRAT(0N DESCRIPTJC3N 


RN/L 

CTG 

(RAT008) Q 

Ct3NC-| DURATION 3 

LEADING EDGE CAMBERED 

5.500 

.120 

t RATC20 ) U 

COr^IGURATtON 5 

ADEN FLAP 

DELE 1-0 

5.500 

.120 

t RATQ25 ) O 

COr^lGURATION 6 

ADEN flap 

DElFI-15 

5.500 

.120 

( RAT030 ) A 

COr^lGURATlON 7 

ADEN Flap 

OELF I -30 

5.500 

.120 



DRAG COEFFICIENT. CD 

FIG. 14 FLAP EFFECTS WITH MAXIMUM BLOWING 
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data set SY»«rX COf^lGURATION DESCRIPTION WJ/i. 

IRAT008) Q COr^ltSURATlOl 3 LEADING EDGE CV«:RED 5.^00 

CRAT020) n COr^^lGURATICJN 5 ADEN PlAP OElFI-O 5.50C 

IRATC25) Q COr^IGtFATIOi 6 ADEN fLAP DELFl-15 5.500 



FIG. M FLAP EFFECTS WITH MAXIMUM BLOWING 

CA]MACH = .95 


IFT COEFFICIENT, CL 


DATA SET STKBC3U COf IGL«AT|0N DESCRIPTION 


RN/L CTC 


I RATOO0 ) Q 

( RAT020 I □ 

t RAT025 I Q 


COria^ATlO'i 3 
COTIGURATION 5 
CONf IGU^ATiaJ 6 


LEADING EDGE CAMBERED 
ADEN TlAP OELFI-0 
ADEN Flap delfi-i5 


5.500 .120 
5.500 .120 
5.500 .120 



FIG. 14 FLAP EFFECTS WITH MAXIMUM BLOWING 

CAJMACH = .95 PAGE 85 
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SYMOa ALPHA 

O -.234 


BTTa 

delfo 


2Y/B 

.250 

.450 

.650 

.800 


MACH 

.899 


PARAMETRIC values 

.000 DELFi .onn 

.000 DELFM 8.000 


DATA SET SYlCciL CONFIGURATION CESCRIPTION RN/L CTG 

IRA-U07) OPEN CONFIGURATION 3 LEADING EDGE CAMBEREO UPSUPr. 5.5000 .0000 

(ZA1L07J FLAGGED CONFIGURATIONS LEADING EDGE CAMBEREO LOW SUR:. 5.5000 .0000 


-1 . 4 - 




- 

-1 .4 

- 1 . 2 - 
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-1 .2 
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FIG. 15 PRESSURE DISTRIBUTIONS OVER CONFIGURATION 3 AT CTG^^O.O 


SYMBOL 

ALPHA 

2Y/B 

MACH 


PARAMETRIC values 

o 

3.816 

.250 

.899 

BETA 

.000 DELFI 



.450 


DELFO 

,000 DELFM 



.650 






.800 





DATA SET SYMBOL CONFIGURATION DESCRIPTION RN/L CTG 

IRATU07) OPEN CONFIGURATION 3 LEADING EDGE CAMBERED UP SURF. 5.5000 .0000 

IZATLO?) FLAGGED CONFIGURATION 3 LEADING EDGE CAMBERED LOW SURF. 5,5000 .0000 



x/c x/c x/c x/c 

FIG. 15 PRESSURE DISTRIBUTIONS OVER CONFIGURATION 3 AT CTG=0.0 

GE 95 





PARaI-ETRIC values 

.coo OELFI .000 

.000 DELFM 8.000 


FG 

.0000 

.0000 






llll 

■■ll 



















SYt«3L ALPHA 2Y/B MACH 

O -.138 ,250 .899 

.450 
.650 
.800 


PARAMETRIC VALUES 

beta .000 DELFl .000 

DELFO .000 DELFM 8.000 


DATA SET SYMBOL CCTJF IGURAT ION DESCRIPTION RN/L CTG 

CRATU171 OPEN CONFIGURATION 5 ADEN FLAP DELFI-0 UP SURF. 5.5000 . 0000 

IZATLI7) flagged CONF I GURAT I ON 5 ADEN FLAP DELFI-0 LOW SURF. 5.5000 . 0000 



x/c x/c x/c x/c 


FIG. 15 PRESSURE DISTRIBUTIONS OVER CONFIGURATION 5 AT CTG=0.0 
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PARAMETRIC values 
.000 DELEI 
.000 delfm 


.000 

8.000 


ro 

.0000 

.0000 





PARAMETRIC VALUES 

.000 OELFI .000 

.000 OELFM 8.000 


G 

0000 

0000 





SYMBOL ALPHA 

O 3.943 


2Y/B 

.250 

.450 

.650 

.800 


MACH 

.902 


PARAMETRIC VALUES 
BETA .000 DELE I 

DELFO .000 DELFM 


DATA SET SYMBOL COM:’ J GURAT I ON DESCRIPTION 

(RATU10) OPEN CONFIGURATIONS ADEN FLAP OELFI-0 
(ZATLI8) flagged CONFIGURATION 5 ADEN FLAP DELFI-0 


RN/L CTG 

UP SURF. 5.5000 .0400 

LOW SURF. 5.5000 .0400 


-1 .4i 


-1 .41 


-1 .4 



FIG. 15 PRESSURE DISTRIBUTIONS OVER CONFIGURATION 5 AT CT6=0.04 


1 



SYMBOL 

ALPHA 

2Y/B 

MACH 


PARAMETRIC VALUES 


0 

3.904 

.250 

.B99 

BETA 

.000 DELFI 

.000 



.450 


DELFO 

.000 delfm 

0.000 



.650 







.800 






DATA SET SYMBOL COM^IGURATION DESCRIPTION RN/L CTG 

(RATUI9) OPEN CONFIGURATION 5 ADEN FLAP DELFI-0 UP SURF. 5.5000 .0800 

(ZATLI9) flagged CONFIGURATIONS ADEN FLAP DELF I -0 LOVSURF. 5.5000 .0800 



x/c 



x/c 



0 1 

x/c 



FIG. 15 PRESSURE DISTRIBUTIONS OVER CONFIGURATION 5 AT CTG=0.08 


x/c 

























PARAMETRIC VALUES 
.000 DELPI 
.000 DELFM 


15.000 

B.OOO 


G 

0000 

0000 





PARAfCTRIC 

: VALUES 


.000 

DELFI 

15.000 

.000 

DELFH 

8.000 

ro 



.0600 



,0800 

















PARA^CTRIC VALLES 
.000 DELFI 
.000 DELFM 


30.000 

8.000 


G 

0000 

0000 





FIG. 15 PRESSURE DISTRIBUTIONS OVER CONFIGURATION 7 AT CTG=0.0 






4I*( 


PARA^€TRIC VALUES 

.000 OELFI 30.000 

.000 OELFM 0.000 


G 

0000 

0000 




















